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Dual Flow Shops Scheduling with Family Setup Times

Student : Cih-Ying Lin Advisor : Dr. Muh-Cherng Wu

Department of Industrial Engineering and Management
National Chiao Tung University

Abstract

This research examines a dual flow shop scheduling problem, which is in the

context of considering cross-plant processing and setup times. The scheduling

objective is to minimize coefficient:of variation of slack times (Min CV, - CVS:% :

S

in which the slack time of a job denotes the difference between the due date and its
total processing time. Herein; a set of, jobs:that need the same setup is called a job
family. Most prior literature®either-used a family-based. approach (all jobs of a
particular family are scheduled as"a single job) or.used-an individual-based approach
(each job is independently scheduled without considering its affiliation to its job
family). This research proposes a group-based approach (that is, dividing a job family
into several job groups, and scheduling each job group as a single entity). Several
genetic algorithms (GAs), which are of GA-EDD-Family, GA-EDD-Group, or
GA-EDD-Individual, have been developed and compared by numerical experiments.
Experiment results indicate that the group-based approach outperforms the other two

approaches in most scenarios.

Keywords : scheduling; cross-plant; dual flow shop; family; setup time; due date;

genetic algorithm(GA)
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Job # Set
PERENEY Y ev lev, |ev. | ev [ev, [ev. [cv |ev, |ev. | cv | ey, | cv

time(hrs

0.8 0.0925|0.1129+0.0916 | 0.0960 | 0.1109 0.0946 | 0:0972 | 0.1020 | 0.0958 | 0.0964 | 0.0979 | 0.0961

20 2.4 0.1015|0.1171 | 0.1003:} 0.1117 | 0.1210 | 0.1094 | 0:1194 | 0.1187 | 0.1172 | 0.1211 | 0.1222 | 0.1207

4.8 0.1119]0.1206 | 0.1106 |'0.1376 { 0:1382 [ 0.1310 | 0.1553|0.1468 | 0.1456 | 0.1633 | 0.1634 | 0.1619

0.8 0.096810.1321 {0.0931 1 0.1009 | 0.2150 | 0.0943 ] 0.1064 [ 0.1757 | 0.1004 | 0.1071 | 0.1375 | 0.1060

40 2.4 0.1066]0.1358 |0.1019 1 0.1266 | 0.2366 | 0.1172 ] 0.1476 | 0.1880 | 0.1309 | 0.1506 | 0.1745 | 0.1413

4.8 0.1194]0.1414 |0.1092 | 0.1654 | 0.2501 | 0.1461 ] 0.2170 | 0.2179 | 0.1792 | 0.2363 | 0.2446 | 0.2138

0.8 0.1079{0.1798 | 0.1066 | 0.1124 | 0.3894 | 0.1121 | 0.1140 { 0.3700 | 0.1123 ] 0.1188 | 0.2961 | 0.1146

60 2.4 0.1234]0.1713|0.1181 ] 0.1406 | 0.4192 | 0.1341 ] 0.1569 | 0.3966 | 0.1439 | 0.1657 | 0.3214 | 0.1571

4.8 0.138610.1899 |0.1279 ] 0.1987 | 0.4558 | 0.1746 | 0.2509 | 0.4645 | 0.2085 | 0.3158 | 0.4151 |0.2757

0.8 0.0848|0.2083 | 0.0818 ] 0.0939|0.4774|0.0888 | 0.0966 | 0.5185 | 0.0920 | 0.0990 | 0.4720 | 0.0958

80 2.4 0.1001 {0.2152 | 0.0959 | 0.1290| 0.4997 | 0.1219 ] 0.1579 | 0.5329 | 0.1428 | 0.1737| 0.5382 | 0.1536

4.8 0.1197|0.2185|0.1140] 0.2178 | 0.5448 | 0.1880 | 0.3349 | 0.6044 | 0.2514 ] 0.4235 | 0.6450 | 0.3283
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40 2.4 -27.33 4.44 -86.89 7.39 -27.37 11.33 -15.86 6.20
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0.8 -66.70 1.14 -246.60 0.25 -224.62 1.46 -149.17 3.55
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